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(57) ABSTRACT 

An electrical socket or base connection is provided on a 
preferably transparent pane or plate, particularly a base for 
lighting. The plate is provided With a preferably also trans 
parent, electrically conductive layer. The base connection has 
an electrically conductive layer, Which is subdivided into at 
least tWo sections separated from one another by a gap and 
connected to different poles of an electrical connection. In the 
vicinity of the separating gap, at least tWo electrically con 
ductive areas are applied to the electrically conductive layer, 
and to them are electrically or mechanically connected the 
base connection. The areas are applied in the form of a layer 
of electrically conductive material, preferably by screen 
printing. 

10 Claims, 2 Drawing Sheets 



US 7,513,777 B2 
Page 2 

FOREIGN PATENT DOCUMENTS W0 WO 01/82378 A1 11/2001 
W0 WO 2004/080712 A1 9/2004 

GB 1 212 732 11/1970 W0 WO 2004/095544 A2 11/2004 
JP 5_119706 5/1993 W0 WO 2004/106056 A1 12/2004 

JP 2005-119706 5/2005 * cited by examiner 



US. Patent Apr. 7, 2009 Sheet 1 of2 US 7,513,777 B2 





US 7,513,777 B2 
1 

ELECTRICAL BASE CONNECTION WITH 
TRANSPARENT CONDUCTIVE LAYER 

FIELD OF APPLICATION AND PRIOR ART 

The invention relates to an electrical socket or base con 
nection to a preferably transparent plate or pane, particularly 
a base for electrical lighting means. It is known to electrically 
connect to glass plates light emitting diodes using transpar 
ent, electrically conductive layers. WO 2004/080712A1 and 
WO 2004/ 1 06056A1 describe the poWer supplies. In this case 
the electrically conductive layer is enclosed betWeen tWo 
plates and the associated diodes are at least partly received in 
recesses of one of the plates. Constructions are also knoWn in 
Which also the diodes are enclosedbetWeen the tWo plates and 
the poWer supply takes place via transparent layers. 

JP 05-119 706 A and the subsequent EP 900 971 B1 dis 
close a lighting device having as the support plate a glass plate 
to Which are applied conductors in the form of a thin, electri 
cally conductive, invisible layer. The lighting means are light 
emitting diodes, Which are applied directly to the plate or the 
conductors located thereon, eg by soldering. 

PROBLEM AND SOLUTION 

The problem of the invention is to provide an electrical 
base connection With Which it is possible to apply to plates 
provided With an electrically conductive layer other loads and 
in particular lighting means. 

According to the invention the electrically conductive layer 
is subdivided into at least tWo sections separated from one 
another by a gap and connected to different poles of an elec 
trical connection. In the vicinity of the separating gap tWo 
electrically conductive areas are applied to the electrically 
conductive layer, eg by screen printing using a silver con 
ducting paste, to Which the base or socket is mechanically and 
electrically connected. 

In this Way it is possible to achieve a relatively large-area 
contacting of the electrically conductive layer, Which can 
therefore be made very thin and consequently high-imped 
ance, Without in punctiforrn manner high current densities 
arising, even When using a loW voltage. It is also possible to 
apply in a preparatory process said ?elds both in electrically 
good contacting manner and mechanically strong manner to 
the plate and therefore also the electrically conductive layer. 
The subsequent connection of the actual base can then take 
place mechanically by adhesion or optionally also by solder 
ing or other binding methods and the electrical connection 
can be carried out conventionally by soldering or other con 
tacting methods, Without having to fear any deterioration of 
the electrically conductive coating. 

The areas can be formed in the vicinity of the separating 
gap betWeen the tWo electrically conductive layer portions 
once again as geometrical ?gures separated by a gap. Semi 
circular or semicircular ring segments are particularly suit 
able. 

The base can incorporate an electrically non-conductive 
base plate to Which is ?xed a holder of a lighting means, eg 
a conventional plug-in base ceramic holder for halogen 
lamps. A sleeve ?xed to the base plate can be used for cover 
ing With respect to the outside. 

The invention makes it possible to apply, in addition to 
lighting means, other electrical loads, sensors, controllers and 
other equipment requiring an electrical connection to plates 
Without visible leads being necessary. These can also be loud 
speakers, microcameras, temperature or motion sensors, etc. 
It is also possible to ensure the poWer supply alone by means 
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2 
of the electrically conductive layers, Whereas other signals, 
eg the image signals of a camera or the sWitching signals of 
a contact or proximity sensor are transmitted in Wireless 
manner. It Would also be possible to subdivide the layer into 
three or more sections abutting under the correspondingly 
subdivided areas. In this Way it Would be possible to imple 
ment more than tWo connections to the base. 

The electrical base connection according to the invention is 
particularly suitable for the lighting or illumination of glass 
shoWcases, etc. If eg a base connection is located on the 
upper top plate of such a shoWcase in suspended manner, i.e. 
Within said case, then from there there can be an effective 
illumination of the shoWcase content. It is possible to make 
use of a light intensity and/or light-concentrating lighting 
means, eg halogen re?ector lamps (spots) or, in order to 
avoid or reduce heating of the shoWcase, in the form of 
multiple light emitting diodes combined in the form of such 
re?ector lamps. They permit a much more effective and e?i 
cient illumination of the displayed objects than Would be 
possible With single diodes. 
The poWer supply to the conductive layers, i.e. to the cor 

responding plate, can take place via the comers. It Would also 
be possible to apply there electrically conductive areas, eg 
using screen printing, to Which thin Wires are soldered andrun 
doWn the edges of the plates forming the shoWcase and in this 
Way are virtually invisible. HoWever, it is also possible to 
provide some of the lateral plates of such a case With electri 
cally conductive layers and to bring them into contact With 
those of the plate carrying the base connection. 

With such a shoWcase the advantage exists that the electri 
cally conductive layers are on the inside, so that they are 
protected against contact or damage. HoWever, it is also pos 
sible to provide the electrically conductive layer, With the 
exception of its contact points, With a seal or e.g. transparent 
coating in order to protect the same. 

These and further features can be gathered from the claims, 
description and draWings and the individual features, both 
singly or in the form of subcombinations, can be implemented 
in an embodiment of the invention and in other ?elds and can 
represent advantageous, independently protectable construc 
tions for Which protection is claimed here. The subdivision of 
the application into individual sections and the subheadings 
in no Way restrict the general validity of the statements made 
thereunder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention is described in greater 
detail hereinafter relative to the draWings, Wherein shoW: 

FIG. 1 A perspective vieW of a shoWcase With the electrical 
base connection on the upper top plate. 

FIG. 2 A partial longitudinal section through the base con 
nection. 

DETAILED DESCRIPTION OF AN 
EMBODIMENT 

FIG. 1 shoWs a glass shoWcase 11, Which has a bottomplate 
12 made from a random material, four lateral plates 13 made 
from glass or some other transparent material and a top plate 
14, Which is connected to the lateral plates and upWardly 
terminates the shoWcase. A display object 15 is shoWn on the 
bottom plate of the shoWcase. 

Centrally on its underside, i.e. Within the shoWcase, the top 
plate 14 carries an electrical socket or base connection 16 for 
a lighting means 17. The base connection is ?tted to the plate 
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or pane 14 Without any visible electric leads and therefore 
appears in the eyes of the observer to ?oat over the display 
object. 

The electrical supply to the base connection takes place by 
means of a transparent and therefore invisible layer on the 
underside of plate 14. Said layer is subdivided into tWo sec 
tions 18, 19 by an uncoated or electrically insulating separat 
ing gap 20. FIG. 1 shoWs that said gap runs centrally and also 
centrally With respect to the base connection in linear manner 
over the plate and in the embodiment shoWn parallel to tWo of 
the lateral edges of plate 14. HoWever, it could also run 
diagonally or in other directions. The separating gap can be as 
narroW as is possible through the manufacturing process, 
particularly When Working With a loW electric voltage. Except 
at the contact points, the layer can be provided With a trans 
parent seal via coating in order to protect against contact from 
the inside and eg to avoid short circuits through moisture 
(misting). 

Electrical contacting of the base connection 16 takes place 
in the vicinity of areas 21 made from electrically conductive 
material, eg a silver paste applied by screen printing to the 
electrically conductive sections 18, 19 of the layer, in each 
case adjacent to the gap 20, folloWed by curing. They permit 
a very strong, good contacting hold on the layer. The electri 
cally conductive layer 18, 19 can be made from different 
knoWn materials and applied using conventional processes. 
This is eg described in detail in JP 05-119706 A (published 
on 18.5.1993). It can be an indiumitin oxide layer (ITO) 
applied by vapour deposition, sputtering, etc. Excellently 
conducting layers are also obtained through the application of 
thin metal ?lms, eg a thin, transparent gold ?lm. 

The areas 21 applied to layer 18, 19 and in the embodiment 
shoWn the areas 22 applied to the rear comers of plate 14 are 
used for the electrical connection of layers 18,19 to the base 
connection and to thin connecting Wires 24 located in the rear 
abutting edges 23 betWeen the lateral plates 13. As a result of 
their path betWeen the glass edges they are on the one hand 
virtually invisible as a result of re?ection and on the other 
require no electrical insulation. 

The areas 21, 22 provide a very large-area contacting of 
layer sections 18, 19, Which can therefore be made in very 
thin, high-impedance form, Without the current density 
becoming excessive at any point. The areas 21 on the base 
connection are semicircular or semicircular ring-shaped, in 
order to alloW introduction into the circular basic shape of the 
base and form betWeen them a separating gap. 

FIG. 2 shoWs the base in part longitudinal sectional, 
enlarged form. It is possible to see on the underside of plate 14 
the tWo sections 18, 19 of the electrically conductive, trans 
parent layer, as Well as the areas 21 applied by screen printing 
on either side of the separating gap 20 betWeen layer sections 
18, 19, to Which are soldered connecting Wires 25. Over said 
Wires is engaged a base member 27, Which is made from a 
non-conductive material, preferably plastic and Which 
receives the Wires in openings 28. The top of the base plate 
facing plate 14 is soldered by means of an electrically non 
conductive adhesive to the underside of areas 21. A ?ange of 
the base set back someWhat With respect to said adhesive 
surface creates a space so that excess adhesive can be intro 
duced into the same. On the outer circumference of the cir 
cular base plate 27 is provided a thread 33 onto Which can be 
screWed a sleeve 29. In the space created by the sleeve is 
located a holder 3 0, eg a ceramic plug-in base holder, such as 
is normally used for halogen lamps. Into the latter is intro 
duced lighting means 17, Which comprises a halogen lamp or, 
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4 
as indicated here, a lamp equipped With a plurality of light 
emitting diodes 31, Which emits an energy-saving light Which 
generates little heat and Which is directed through the internal 
re?ector of the lamp in the manner of a spot onto the display 
object 15. 

It is clear that the invention creates the possibility of essen 
tially alloWing to “?oat” a lighting unit or some other electri 
cal device Without any apparent leads on or under a transpar 
ent plate, Which can be made from glass or other transparent 
materials. In the case of a shoWcase, like that shoWn in FIG. 1, 
it is possible to observe the display object from all sides 
Without any covering or reduction of vision. The poWer sup 
ply, Which in the case of loW voltage generally also incorpo 
rates a transformer, can be ?tted beloW the bottom plate 12 or 
at a random other point. The ?tting of the base connection to 
the uninterrupted surface of the plate offers the advantage of 
uncomplicated manufacture and better optics. HoWever, it 
Would also be possible to have in the base region a depression, 
eg a milled slot, into Which the base projects. The electrical 
connection can still take place by means of the areas applied 
to the conductive layer. 
The invention claimed is: 
1. Electrical base connection on a ?rst transparent plate, the 

plate being provided With a transparent, electrically conduc 
tive layer, Wherein the electrically conductive layer is subdi 
vided into at least tWo sections separated from one another by 
a separating gap and connected to different poles of an elec 
trical connection and Wherein in the vicinity of the gap at least 
tWo electrically conductive areas are applied to the electri 
cally conductive layer and to Which the base connection is 
electrically or mechanically connected, Wherein the ?rst 
transparent plate is part of a case comprising several trans 
parent plates, the electrical connection running in the form of 
thin Wires in at least one gap betWeen edges of the several 
transparent plates or the electrical connection to the ?rst 
transparent plate takes place by means of also electrically 
conducting, coated, adjacent plates. 

2. Base connection according to claim 1, Wherein the elec 
trically conductive areas are applied in the form of a layer of 
electrically conductive material, by screen printing. 

3. Base connection according to claim 1, Wherein the elec 
trically conductive areas are in the form of geometrical ?g 
ures, particularly semicircular or semicircular ring segments 
separated by a gap. 

4. Base connection according to claim 1, Wherein connect 
ing Wires of the base connection are soldered to the electri 
cally conductive areas. 

5. Base connection according to claim 1, Wherein the base 
connection is bonded to the electrically conductive areas. 

6. Base connection according to claim 1, further compris 
ing an electrically non-conducting base member, a holder for 
a lighting means and a sleeve embracing the holder and ?xed 
to the base member. 

7. Base connection according to claim 1, Wherein the base 
connection is ?tted to the underside of a top plate. 

8. Base connection according to claim 1, Wherein the base 
connection is provided With an energy-saving lighting means, 
particularly a single or multiple diode lighting unit. 

9. Base connection according to claim 1, Wherein the elec 
trically conductive areas are contacted With an electrical con 
nection at at least one of their edges or corners. 

10. Base connection according to claim 9, Wherein contact 
ing takes place by means of electrically conducting areas 
applied in layer form. 

* * * * * 


